Intravenous delivery of camptothecin-loaded PLGA nanoparticles for the treatment of intracranial glioma.
Effective treatment of glioblastoma multiforme remains a major clinical challenge, due in part to the difficulty of delivering chemotherapeutics across the blood-brain barrier. Systemically administered drugs are often poorly bioavailable in the brain, and drug efficacy within the central nervous system can be limited by peripheral toxicity. Here, we investigate the ability of systemically administered poly (lactic-co-glycolic acid) nanoparticles (PLGA NPs) to deliver hydrophobic payloads to intracranial glioma. Hydrophobic payload encapsulated within PLGA NPs accumulated at ∼10× higher levels in tumor compared to healthy brain. Tolerability of the chemotherapeutic camptothecin (CPT) was improved by encapsulation, enabling safe administration of up to 20mg/kg drug when encapsulated within NPs. Immunohistochemistry staining for γ-H2AFX, a marker for double-strand breaks, demonstrated higher levels of drug activity in tumors treated with CPT-loaded NPs compared to free drug. CPT-loaded NPs were effective in slowing the growth of intracranial GL261 tumors in immune competent C57 albino mice, providing a significant survival benefit compared to mice receiving saline, free CPT or low dose CPT NPs (median survival of 36.5 days compared to 28, 32, 33.5 days respectively). In sum, these data demonstrate the feasibility of treating intracranial glioma with systemically administered nanoparticles loaded with the otherwise ineffective chemotherapeutic CPT.